held constant at the manufacturer--recommended flow rates (0.06 slpm, 7.5 slpm, and 20 slpm, respectively), while the oxidation air and mixing N2 flow rates were varied to measure the soot size and concentration at over 200 different flow rate set points; a smaller sample size was examined for the other soot property measurements. Organic/elemental carbon speciation, composition Summary of Results Measurements of particle size were found to be fairly constant and reproducible over a period of weeks to months (standard deviation < 7--10%), while number concentration varied by two--fold due, in part, to soot accumulation in the flow system. Particle size modes ranging from 10 nm to 130 nm were achieved by varying the burner flow rates to effect a change in flame chemistry. OC--EC analysis from bulk filter measurements and PAS2000 analysis show a significant variation in residual PAHs coating the soot surface over the range of measured sizes, with the largest organic fractions found at fuel rich and very fuel lean conditions. Analysis of these soot coatings with an Aerodyne HR--ToF--AMS shows the O:C ratio of the organic coatings increases with decreasing burner flame equivalence ratio, which in turn, results in a slight increase in the CCN--derived aerosol hygroscopicity (κ ~ 0--10 --2 ; Petters and Kreidenweis, 2007) . Measurements of soot density with the APM and single particle morphology with the AFM suggest that the organic--rich soot found produced by high flame equivalence ratios is thickly coated. The coating fills in the irregular structure of the soot agglomerate, producing large globules that have a higher effective density than the soot particles produced at lower equivalence ratios. Overall, these results indicate that the soot produced by the Mini--CAST has properties similar to the range of properties previously reported in the literature for real world diesel and aircraft engine soot. However, we also find that the OC:EC ratio of the soot is directly related to the soot mode size, which prevents production of small soot diameters with low OC fractions (typical of, e.g., aircraft engine soots), unless a thermal denuder or catalytic stripper is used to post--process the soot stream in order to remove a portion of the organic coating. A more detailed discussion of this poster can be found in the forthcoming paper by Moore et al. (in review) .
Introduction and Motivation
Combustion-generated soot affects Earth's radiation budget through direct absorption/scattering of solar radiation and by acting as cloud condensation nuclei (CCN) or ice nuclei (IN) to form clouds. Table 1 : Summary of Mini-CAST soot properties and those reported for aircraft and diesel engine combusion particles.
Soot Density and Morphology

Figure 8:
Atomic force microscopy images of single, soot agglomerates at three different Mini-CAST conditions. Height profiles are shown to the right for two, linear traces denoted by the lines in the top-down view insets. The dashed lines reflect the measured traces, while the solid lines are Gaussian fits to each clearly discernable peak. For each peak, the full Gaussian width at half maximum (FWHM) was computed and is reported beside each peak. Conversely, quenching the flame higher up in the burner allows both organic oxidation and particle growth reactions to produce large, mostlyelemental-carbon soot.
This result is consistent with the mechanism of soot formation in a quenched diffusion flame, where quenching the flame early suppresses both the oxidation of organic PAHs to CO and keeps the soot particle size small. 
